Bovine lactoferrin (LTF) gene promoter haplotypes have different basal transcriptional activities.
Genetic polymorphisms present in the bovine lactoferrin (LTF) gene promoter have the potential to affect milk lactoferrin concentrations. The objectives were: (1) to identify, in silico, SNPs in the promoter region of the LTF gene that could affect transcription factor binding activity, (2) to investigate the effects of these SNPs in vitro by measuring promoter transcriptional activities of different bovine LTF promoter haplotypes and (3) to investigate the genetic association between LTF promoter SNPs and milk lactoferrin concentration. Haplotypes were deduced from sequencing of the 2.2-kb bovine LTF promoter in 78 unrelated animals. In silico analysis of the 2.2-kb promoter revealed two major haplotypes (BtLTF_H1a and BtLTF_H2a) that differed at 10 SNP loci that affect transcription factors of both a constitutive (at -28, -1702) and an inducible (at -131, -270, -586, -2047, -2077, -2122, -2140 and -2151) nature. The basal promoter transcriptional activity of BtLTF_H1a was 1.44-fold higher than that of BtLTF_H2a in mammary epithelial cells. Cows with the BtLTF_H1a haplotype had increased lactoferrin protein concentration in milk at various time points over the lactation curves, compared to herdmates with the BtLTF_H2a haplotype. The SNPs c.-28A>C, c.-131T>C, c.-156A>G, c.-270T>C, c.-586C>T, c.-1702A>G, c.-1953G>A, c.-2047A>G, c.-2077A>G, c.-2122C>T, c.-2140A>G and c.-2151G>A were associated (P < 0.001) with milk lactoferrin content in 372 Holstein-Friesian cows. The identification of bovine LTF promoter haplotypes with different basal transcriptional activities in vitro that are associated with lactoferrin levels in milk in vivo may facilitate the identification of designer dairy herds for increased lactoferrin content in milk.